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Cities today...

e ...cover 2% of the earth’s surface

e ...contain 50% of the world’s population

e ...consume 75% of global energy

e ...produce 80% of greenhouse gas emissions




Initiatives on Low Carbon Eco-cities in China

b B B A SR AT B e

Eco-garden City

Eco-city

Low Carbon Eco
City

BERNELEXLAE

* MOHURD, since 1992

e By end of 2010, 184 cities have been named
“National Garden City”

e MEP, since 2003

e By July of 2011, 38 cities have been named
“Ecological City (County)”

e NDRC, since 2010

e By February 2011, 133 cities have set targets for
“low-carbon cities”

e MOHURD, since 2011
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* Lack of specific definition & = (A3l 117 5 X

* Lack of indicator system - = (G a3 17 1) 48 bRk £

e Lack of guidelines on design and implement a low carbon plan
W5 = BTH A PAT R I T R R 95 05 B

* Lack of assessment and policy recommendation tools tailored

for local cities ikt = 1 FH 107 30 7 FRARC AR v AR S 3t T2 5
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GHG Emissions Inventory for Portland, Oregon
by Sector and by Fuel Source

Waste DIS osal Fuel Qil & Propane
p Industrial Foal
15%
Diesel
13%
Transportation Electricity
38% 41%
Residential
21% Gasoline
25%

Natural Gas

Commercial 18%

25%
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CO2 Emissions Inventory for a Typical Chinese City
by Sector and by Fuel Source

Transportation

9% Gasoline
8%
Commercial °
12%
? Natural Gas
7%
Residential Cooal
9% 52%
Industrial .
69% Electricity

24%
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Components of a Greenhouse Gas Emissions Inventor BERKELEYLAJ
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R ARSI BEIRTE 2 4 M Bk KRR Al KJ. K. OKFHREANAZ BE I A FRLTH A6
Energy mix of generation: kWh from coal, natural gas, oil, hydro, wind, solar, nuclear, etc.

Livakidl

Electric Power Sector

THERT] R FIIREE O . RORA . Hidt) B REIEIE A6
Industrial sector Electricity and fuel (natural gas, coal, heat, others) consumption

FERLE, MOk, R, Al Uy, HARBIRERIRTHFE
Electricity and fuel (natural gas, coal, heat, others) consumption
R AR AN 227 Building floor space and type

GRC

Residential sector

FERLE, MR, RIS, AU, A, AR BRI R
Electricity and fuel (natural gas, coal, heat, others) consumption
TR IR AR AN 2 35 2578 Building floor space and type

ER&

Commercial sector

FEHE, Mok, RINR, . ATy, HARRETREFE

Electricity and fuel (gasoline, diesel, others) consumption

A AR S R R ) BE XL Transport modal mix and fleet efficiencies (feet, bicycle,
Transportation sector motorbike, bus, light rail, train, auto, truck)

fEH T IE S W BLRE4L Vehicle Miles Traveled (VMT) on Local roads, for each mode
EEEIE R R EFE%40 VMT on highways (related to the jurisdiction) for each mode

+ i 4 AR HANME E A2 AWIEL  Hectares of rice and other food production
4L SR E Numbers of cattle, pigs, horses

Land Use HME R (AR, BERIAFIHER) Hectares of Forest cover (existing, removed, added)
JRFYIEM A B4 () Total landfill waste (tonnes)

JEFEY) JEFEV IR B0 CHLAY) . BORD AR AR R AE AT RL, 30 54 R

Waste Typical composition of waste (organic matter, plastics and other non-degradable material, land-

cover materials)
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15.4 Mtce
+4.8%
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Agriculture Savings
I Transport Savings

Industrial Savings

Commercial Savings
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AT TERB: A MR BOR B BT  (TEASE)

Australian 2020 carbon abatement cost curve
° Reduction below [ Industry B Power

Cost of abatement 1990 levels, percent  [] Buildings [l Transport
A$/t COe @ Break-even point I Foresty [ Agriculture
Avoided deforestation —
Soil €0, —
150

Coal-to-gas shifts, new builds

Energy efficiency, basic materials production

100 Reforestation
Forest management

Afforestation, pasture

°© o

50
Agriculture, livestock
0
Abatement below
businss as usual
50 Geothermal Mt CO.e
Conservation tillage On-shore wind
Residential heating/ventilation efficiency
X . . Afforestation, cropland
-100 Refrigeration efficiency
Biofuels Coal-to-gas shift -
Residential lighting efficiency Agriculture, waste
-150 [ L Residential stand-by savings Coal CCS retrofit —
—Commercial lighting efficiency Biomass —
Car fuel econom
-200 R : . Solar PV —
— Residential water heating efficiency
Commercial air handling
Motor systems
0 50 100 150 200 250 300 350

Note: Abatement opportunities are not additive to those of previous years
Source: McKinsey Australia Climate Change Initiative
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ST LERE: SR S0 Center for Climate Strategy

GHG Reduction Potential from Florida Recent and Proposed Actions (CCS, 2008)
500

450 —

400 —
350

O /

€ 250 | o,

=

\
200 ]

150 =Business as Uusual Emissions ===Utility Cap
—==(California Clean Car Stds —Statewide Diesel Idling Std
100 Building Efficiency Improvements -=Appliance Efficiency Improvements
==Building Codes for Energy Efficiency ——Action Team Recommendations
SlY ~Target Emission Levels
0 i T I T T
1990 1995 2000 2005 2010 2015 2020 2025

Year

SE A R BUR %L 3 B 98 HER 71- Center for Climate Strategy



RAREREE, BER NSRRI B2 )

BERKELEY LAB
. . . . P ey ek oee Fatrion
N3 A% J176GDP_F b BKk LBNLFF & Bk
Region End-use CO2/capita Region End-use CO2/GDP Region LBNL Low Carbon Index
tCO2/person kgCO2/RMB Total Value
Guangxi 2.13| | Fujian 0.16 Fujian 82
Sichuan 2.47| | Beijing 0.17| | lJiangsu 85
Yunnan 2.62| | Guangdong 0.17 Zhejiang 85
Jiangxi 2.73| | Guangxi 0.17 Guangdong 87
Hainan 2.77| | Hubei 0.17 Jiangxi 87
Hubei 2.85| | Zhejiang 0.17 Guangxi 87
Guizhou 2.91)| | Sichuan 0.19 Sichuan 89
Anhui 3.09| | Jiangsu 0.19 Shaanxi 91
Hunan 3.67 Hainan 0.19 Henan 95
Gansu 3.99| | Shanghai 0.19 Shandong 99
Shaanxi 4.02| | Jiangxi 0.22 Hunan 99
Fujian 4,13 Tianjin 0.24 Hubei 102
Chongqing 4.28| | Yunnan 0.25 Anhui 104
Henan 4.66 Hunan 0.25 Heilongjiang 108
Heilongjiang 4.92| | Anhui 0.25 Chongging 112
Guangdong 5.26| | Shaanxi 0.26 Tianjin 117
Qinghai 5.59| | Shandong 0.26 Jilin 125
Jilin 5.87 Heilongjiang 0.27 Liaoning 126
Xinjiang 6.09| | Chongging 0.28 Yunnan 126
Zhejiang 6.11| | Henan 0.28 Hainan 129
Jiangsu 6.38| | lilin 0.29 Guizhou 134
Shandong 7.29| | Liaoning 0.34 Hebei 140
Hebei 8.19| | Xinjiang 0.36| | Xinjiang 145
Beijing 8.69| | Qinghai 0.38 Gansu 151
Liaoning 8.98| | Gansu 0.39| | Shanxi 159
Shanxi 9.59| | Guizhou 0.39 Beijing 165
Tianjin 10.82| | Hebei 0.42| | Qinghai 180
Ningxia 11.85| | Inner Mongolia 0.44 Inner Mongolia 185
Shanghai 11.95| | Shanxi 0.56 Shanghai 201
Inner Mongolia 12.06 Ningxia 0.78 Ningxia 247
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® j’\jib]jz Fﬁ EHZ ?IJ Eﬁiﬁ E]’(] :[:H_l e tce/ A — tce/ A\ . tce/2005 RIV(IJI.3915 tee/ A — kgcoz/kw(r;.664

[ I| & I 2 R [T 0.354 1.801 | 0828 0.274 [l 0.899
73: ’ %J/—\E 5‘6}6 J I) ‘F? ’ = EIE [ [l 0.217 0.728 | 1.868 0.093 [ 0.995
E | HEA 178 ! 0317 0776 I 2087 0.198 [l 0.958
CE [ 1] . 0.649 1.928 | 1.649 0.345 (I 1.231
LT M 0.301 0.603 |I 1.428 0.276 | 1.039
Yixay 2 > e
o HIMAMTIREFEL L T [E# i 0263 0789 |I 1519 0.158 I 1256
0.730 |/ 0.962 0.096 (I 1.040

- : - o Wi |
SAEEIE, RUEFEFRI igg i 0220
Af i 1 o172

21 [l 0.087

1.852 | 0.798 0.881 |l 0.829
0.372 | 0.829 0.135 I 0.803
0.543 | 0.684 0.172 | 0.695
0.220 |1 1.369 0.063 |l 0.890

NV —,‘?i[éz‘zlz “J |:|j 7. )EH T ] 0.154 0.599 | 0.817 0.151 | 0.563

y ED‘LE ILE'LJ A 2 I N ANL] ] 0.091 0.216 |! 1111 0.070 |l 0.882
%/fjﬂz 75‘ }K HE%% EI/\J :J?EI* L% I 0.140 0.933 |l 0.985 0.200 |l 0.975

v = N TR [l 0.128 0.177 |! 1.067 0.067 |l 0.981

br, (HEFEEIWEFEZL  |ok I 0167 0.496 |1 1453 0.199 | 0321

E{ /J i& :J:E Wi ﬂw}"\l\l 0.129 0.458 |I\IHI 1.400 0.083 I}H}I‘ 0.596

N & 0.256 0.524 0.633 0.208 0.659

i I\I 0.076 0.316 | 1.293 0.107 | 0.371

SR R | 0.091 0.561 |l 1.788 0.266 |l 0.566

¢ *XE %*E :J:E %’ T‘IILI:< I —J 5 IR Il 0.147 0.285 [l 1.583 0.149 [l 0.797
r4 Ab%% E{(J Hz ,Wu u &};ﬁ ] Il 0.149 0.290 [ 1.295 0.099 | 0.440

& A ’ M I 0.116 0.624 |l 2.157 0.096 | 0.690
EEE‘ l_l_:l‘ 4 &b %% EI(J Hﬁ ,W[J = I 0.065 0.315 |l 1.953 0.127 | 0.558

2N = He Ik 7 1l 0.195 0.698 |\ 0.929 0.144 Il 0.847

Hl 1 0.208 0.268 |l 2.215 0.100 | 0.640

e {11 0.454 1.053 |l 2.507 0.172 | 0314

TH 118 0.221 0.898 I 3.357 0.203 |1 1.022
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B A REVR % FE LB (%)
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B R REAT AL 2R 5 REAR (M7 i BEAE tee/ton)

Lﬁ%%ﬁ@f@?%

THEESINE AR (m2/total m2)
é%ﬁﬁ_ﬁﬁAmiﬁﬂumzﬁomlmz)

SRR (AR R AL BERUR P SR GRS 11 A R R 36 kwh/m2
KR AN 2% 1 AL BEFE (MJ/m2-HDD , MJ/m2-CDD)
Lﬁ%%ﬁ@*mim

WHEEEFNIET R (m2/total m2)
Q%@L'fﬁﬁ\ﬁﬁ*ﬂ(mytotal m2)

SKHE AN 2 1 B4 BEFE (M)/m2-HDD , MJ/m2-CDD)
NI AT REREEL CO, HE(MI/p-km, or ton of CO, /p-km)
B RIS HAEREEL CO, HETI (MJ/t-km, or ton of CO, /t-km)
% Fi S REUE R (IR 4 3 /1, ONG, FLENTAZE, RIS (%)
NI o R R (BN AT )

T NG A AT AR

RBEDREAX S (%)

R TE 1 %(%)
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End-use CO,/GDP End-use CO,/capita

End-use CO,/GDP
(kgCO,/RMB)

e Low Carbon Indicator

End-use CO,/capita
ainan (tCO,/RMB)

<0.15 0.25

RME 21 1 LA
AR BE RS AL A
Ze BT AR HBIX

End-Use Low Carbon Indicator

<90 114 2160
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Strategies for Local
Low-Carbon Development

r 2012
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Industry

= | Energy-Efficiency Assessments

" 4. BEITRRIREE B A5

1. ARl B E Tk

Energy Management Programs

2. e R HELR: [RIRARMV AN T LB P K 5 %
I

Benchmarking: How Does an Enterprise or City
Compare to its Peers and to Standards?

3. RERVEAL

Voluntary Energy-Savings Targets

5. BEE B TR

Energy tax and rebate

Tolk: Bt ERRBOR oy
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Netherlands Long-Term Agreements BERKELEY LAB

Hir: 7E1989F(20004E, T MVAERHRE20%

Goal: increase industrial energy efficiency by 20% between 1989 and
2000

AT B B R 4 it
Inventory of viable energy-efficiency improvement measures

% H b B MY
Target-setting agreements signed

TER TR
Energy Savings Plan developec

RN
Annual monitoring

23
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Netherlands Long-Term Agreements
BUR AN T RRISCRF
Supporting Policies and Programs
o KM
. Subsidies
o PRTERURIE AT
. Energy investment tax reduction
o 5 EAfLHE
. Information dissemination
o ReixASH It
. Facility audits
o MEEHENI AT 22
. Simplified procedure for environmental permits
o REVHBUR B — BT I H )R
. Consistency in and protection from new energy regulation in

industry

~
. A
reeeeee| M

BERKELEY LAB
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Netherlands Long-Term Agreements

1 | | | |

Iron & Steel Target
Actual
Cement '
Paper '

Chemicals '
Glass 1

0% 5% 10% 15% 20% 25% 30%

% PEE I RERL, 1989-2000
% improvement in energy efficiency, 1989-2000
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zE B Results:

SEIAER T AE22.3%
Overall energy efficiency
savings of 22.3% realized

fE>—mEco2, BUR KA
N10-2036 70, XA ZERIHRT
AN R A A2 15 B AE Y

Cost to government of
program was $10-20/tCO2 saved,
depending upon whether full
costs of all subsidies are included

TV SRR T 2 RV AR 296
5T Ti370

Industry realizing ~$650 M
per year in reduced energy costs

25
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UK Climate Change Agreements BERKELEY LAB

Hir: F20105EFEK20%HICO2HE (19904 I LR)
Goal: 20% CO2 emissions reduction by 2010 (1990 baseline)

SARARAAL: GFREIR AERE CEFE RN, B, A
Climate Change Levy: tax on energy (natural gas, coal, LPG,
electricity)

7 L ) 7 2506 L Se B IR 2 S AR 1 B ARJR 4 RIS 0%
ARABURE 25 80% I HTH1

Companies that agree to and achieve GHG emissions reduction
targets receive an 80% Climate Change Levy discount

WER AT AN, ARSI R, WL 205544100%
[ REIR N o

Company that does not enter into an agreement that does not
reach its target, must pay 100% of the energy tax

26
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UK Climate Change Agreements B;.Dmﬂ
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UK Climate Change Agreements
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Absolute Savings from Baseline Target Actual
(MtCO,/year) (MtCo,/year)
Target Period 1 (2001-2002) 6.0 16.4
Target Period 2 (2003-2004) 5.5 14.4
Target Period 3 (2005-2006) 9.1 16.4
Target Period 4 (2007-2008) 11.1 20.3

Source: AEA Energy & Environment, 2009.

o XHLHUNELF, ROy TAAEARA, 1t AT e S @ 42 = REFE SE I IR HE &

o TMVEEWSCHIEFETLI8L3T2H I3T0, —INIER] 1 Je ESRAA #r il i H

e
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ENERGY STAR BERKELEY LAB
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Energy-Efficiency Technologies for Industry

5 E EPARETR < B 1 Tk T H
US EPA Energy Star for Industry Program (with # of
measures for each)
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Lawrence Berkeley National Laboratory

o ) [
—VRZESERL: 93 Auto assembly: 93 e,
— filig: 45 Breweries: 45 e, e e
— JK¥E: 40 Cement: 40 A
— EKMIL: 95  Corn Refining: 95 U
— &N T 150 Food processing: 150 e
— B 114 Glass: 114 ot
— 11t 100 Petrochemicals: 100 ;:“i _
— AMEF]: 90  Petroleum refining: 90 v
— [&25: 102 Pharmaceuticals: 102 T
— A AIELAL (AEHEATH)  Pulp and Paper (ongoing)
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U.S. Department of Energy Tools |
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é\lRl\ﬁStZrL t and Power (CHP) — AlRMaster+
ompine eat an ower
— FEELE

Fan System Assessment Tool

(FSAT) — RALRG P LA

MotorMaster+ — EEﬂL

NOx and Energy Assessment —_ ﬁﬁ%%%ﬂﬁ%ﬁﬂzﬁ
(N,EAT) — TZREMAFEELTR

Process Heating Assessment and

Survey Tool (PHAST) — PR T RNV RETR BN

Quick Plant Energy Profiler (PEP) — %ﬁ%é}ﬁ
Steam Systems

Process Heating Assessment and Survey Tool (PHAST)

Plant/Equipment Information  Furnace Analysis - Heat Balance

Reports Import Plant Information Export Plant Information

AP AlRMaater+
Inventory  System Enhancements Calculaiors  Help

Click on the appropriate button for further information

Exit Application

Thiz Application iz developed by Oak Ridge M ational Labaratory in cooperation
with Industrial Heating Equipment Association [HEA] and a subcommittes
congisting of members from major industries and equipment suppliers acting as
advizor for the application development.

31
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Identify Energy Efficiency Measures ceree

BERNELEXLAE

FEEPA TV eI 2 B -Reii+a
U.S. EPA Energy Star for Industry - Energy Guides
« 7KYet7Tk Cement

LENL-T2E
::}l ﬂ ERNEST ORLANDO LAWRENCE
(mcmcricr o)

BERKELEY NATIONAL LABORATORY

o HWELAT V. Iron and Steel HETIARRS
 BIATL Glass
o AN LAT Petroleum Refining

o i1 TR m e BNl 2 Textiles semmsE

o MRE] IR EBEALHIMLZS Breweries

« (hTATIE (¥EFE) Chemicals (draft)

o IEHEAATI (FAH) Pulp and Paper (draft)

o it AT (FAE) Petrochemicals (draft) |
o HillZgk (EHH) Pharmaceuticals (draft) Sstidaed Sl

BEVRH AR fiF 1 77 % Energy Technology Solutions
e >220 TN AL BT EIAR

>220 commercialized technologies

32
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B 5 S
Buildings &
Appliances

B 1R R SRR RS HE

More Stringent Building Codes

2. BRRAEIR R R IR HE

Leading Appliance Standards

3. HEAFBENA

Target Net-Zero Energy Buildings

4, B O I BB

Tax Credits & Incentives

33



(KB R RBURSE BB A S HOR: EH

=
=
R

i

o WA B bR

o [E R AT IRE

o 7 AR A

o BERH AR BLUCHE He
o BUMAIS: 2

o IRE TR AR B s B

(E%’ﬁ%ﬁtﬂ&iﬁ H AR

o S U A R

. %‘ﬂi BB T it T i RE
AT RE UL NG

. A1’E7kﬁ"]

* BUMRIY

o Sl T

o SCRFTTREAN 5524 7]

AN

&feﬁﬁu AR bRt

~

o HESBGE MY

-3
A
rreereer I“l

BERKELEY LAB

Lawrence Berkeley National Laboratory

4 )

o B AT HL As PR ifE

o 7 AR IR/ S H BE R IR
o BB A HUREFE AR S0 AT L
o BERLBEAT 5522 Jil
 BURF R VB BRI 4005 /)

B o VA Rl R o HLE% FEDIERR IR
* XJhx (R VNSE A7 6N o NI R B
o TEGHIK B/ BEFEEH A2 JT 1R
o SEFPIVAEAR IR
——[ o B TR ] { o EFEIR. BE/MEEIWED)
>
1% H High

IS



h!

S M GRERAT ST oy

The U.S. State Energy Efficiency Scorecard Ranks BERKELEY LAB

Results from ACEEE’s 2010 State Energy Efficiency Scorecard

Montana North Dakota
33 51

N.H.-22

Soutl;;)akota 27 > Vermont -5
Wyoming Michigan Mass. - 2
48 : Conn. -8
"e'f{;s"a Rhode Island - 7
New Jersey - 12
— Missouri W Delaware - 27
46 43 Wash., D.C.-19
N oretese North Carolina Maryland - 16
) Oklahoma 35 24
New Mexico 43 Arkansas South
2 4 Carolina
Miss. | Alabama\ Georgia %
- | so | 49 ( ¥ I Ranks 1-10
- _ Texas 42
."H ) 32 e I Ranks 11-20
awaii : .
12 o ot Ranks 21 - 30
Alaska 30 Ranks 31-40
g |Ranks 41 - 51

based on six criteria: utility and public programs and policies, transportation policies, building energy codes, combined
heat and power, state government initiatives, and appliance efficiency standards.

20 states have commercial building codes that meet or exceed ASHRAE 90.1-2007, 2009 IECC, or an equivalent building
code
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Percent Savings against California 2001

Percent Savings All Retail/
Against ASHRAE 99 | Buildings | Assembly | Office | School | Wholesale
20% 8% 13% 12% 16% -4%
30% 18% 22% 22% 26% 8%
40% 28% 31% 32% 37% 19%
50% 37% 41% 42% 47% 30%
60% 49% 50% 52% 58% 41%

The table demonstrates the bottom line comparison between the two standards. For example, to be 20% better than ASHRAE is

equivalent to be 8% better than Title 24.

http://www.cmacn.org/energy/standards/overview comparison.htm
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Electric Power

CCCCCCCC

1. A AR BRYR FL A AN SR o i /) B
Renewable Portfolio Standards (RPS) &
Environmental Generation Dispatch

2. Mg ME5: BN BN NE
vl LNy

Signal with Prices: Time-of-Use, Inverted
Block and Differential Pricing

3. AP MEHMAMES
Utility Programs for Energy Saving: Utility
DSM Programs and Public Benefits Funds
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WA: 15%
by 2020

CA: 20% !
by 2010

-8 HI: 20% by 2020

MN: 25% by 2025"
1A: 2% by 1999

WiI: 10% by 2015

MO: 10% by 2020

-~
- A
reerreeer III|
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Lawrence Berkeley National Laboratory

by 2012

by 2017
NH: 23.8%

NY: 24% ] by 2025
by 2013 )
IL: 25%” © 4ertd MA: 4%

by 2009
RI: 16%

by 2019
CT: 27% by 2020

NJ: 22.5% by 2020
DE: 20% by 2019
MD: 9.5% by 2019
DC: 11% by 2022
PA: 8% by 2020
VA: 12% by 2022

NC: 12.5% by 2021

B RPs
B RE Goal

o R, WFAERTEEACAE 21 A B BRI X AT
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AT WHAHLR |1 FeE IR XEE: JF
MRS PLEIAEIR TR G

Transportation & Vibrant Neighborhoods & Streets for

Urban Form Pe°p'eAH _
ZEBmR R
TRANSPORTATION Integrated Transit Development

HIERARCHY

\ oo/ 3. EAEMBEH . EEGNRE
e M. BRI

Less Distance, Better Flow

4. FR RBRATE T

Efficient, Low Carbon Vehicles
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HEMEFYEHE

Consumption & Waste

REUSE

e

CAPTURE

ENERGY

1. wEN: REYREENERH
Source Reduction: Reduce and Re-Use
Waste

2. [B] Y] R R HE A
Recycling & Composting

3. B IH S B
Landfill Methane Recovery
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AR ZA: MEAE Example of an Eco-industrial Park: —
/ N ZIN
HEH Kaundborg, Denmar
E H, I —— SULFUR
. ):ﬁ ]EH F Clette Pawer Pl
o EWTRE ]
¢ E = *j‘*’l'/\ j Cement Plant
* ﬁi Llﬁ,ﬁ:t‘ Hﬁ /N ﬂ Vs Statoil Refinery
o el e -

Wallboard Plant Ncwo Mordisk

H[ﬁﬁ;ﬁ] EEIIJ)_L‘ _U:J_k I ETJ % Q&E @ . Pharmaceutical Plant N 5
SR W60%H ks i L e
B3, FTLIAM1.9 0 ﬂ;ﬁ;} {.} e e
W REAEZE 0T 2 L 1000

e

WASTEWATER
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RN IR, 1. 2 i ) AR RR )& il AR M
Agriculture & Local Agriculture, Healthy Food
Forestry

2. AHLRME A =221 & il

Organic Agriculture, Safe Food

3. AR : R AIEIE

Urban Forestry: Protect & Clean

4. 3T R B

Urban Green Spaces
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i BEST Low Carbon Cities | =

BEST Low Carbon Cities  File Menu  Zoom

B E ST Low CARBON CITIES BEST Low Carbon Cities

BENCHMARKING & ENERGY SAVING TOOL FOR LOW CARBON CITIES TBSTAWF #

Inventory and Benchmarking Sector Prioritization
Input ity data, see inventory resulis, compare performance with other cities. Identify the sectors with highest potential for carbon saving.

i Sector Improvement
m (ity & Sector Data ? e

Energy & Carbon - '
il Inventory === (ity Authority

.\,:: Sector Prioritization

alill  Benchmark Results
Results

Policy Analysis

Find policies ond programs for corbon saving across ity sectors

EEE Gity Capability ‘ ‘ E Policy Appraisal ‘ ‘ EEE Policy Review

ererees r

EERELEY e
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4 BEST Low Carbon Cities - e

BEST Low Carbon Cities  File Menu  Zoom

BEST Low Carbon Gities
TEST ITY

Benchmark Resulis

Choose a Sector and a Key Performance indicator from the menu to compare your city to others on the chart below. Uncheck a
city in the table to remove it from the chart. Striped bars are proxy data. To generate a JPG file of a chart, click on Export.

GHG Emissions Per Capita (city-wide, per year)

Primary Energy Conzumption Per
Capita n_:c:'rty-\'.'idc—. per year) [tee/ > 18
23 ) INDUSTRY persen %
14
lh PUBLIC & COMMERCIAL GHG Emizsions Per Capita (city- - il
=/ BUILDINGS wide, per year) [tCO2e / person] 912
)
v 10
‘ J ) RESIDENTIAL BUILDINGS g g
GDP Per Capita (city-wide, per >
year) [10"4 RMB [ per=on] I
‘ & ; TRANSPORTATION .
2
POWER & HEAT .
STREET LIGHTING Cities
Select City Value
(ﬁ WATER & WASTEWATER Wuhai 18.1500 2
Maanshan 12.3800
t B SOLID WASTE
Tangshan 11.9000
(3. e Benxi 11.3000
[v] Liagvana 11.2200 v
[ i A

reereer I"l

BERKELEY LAB

Lawrence Berkeley National Laboratory
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# ' BEST Low Carbon Cities e — .5 TR

BEST Tool  File

Energy & Carbon Inventory 5T ow oo i

Data collated during the pre-mission phase, using the templates provided should be entered here. Go through each of the tabs
on the left to access each sector. Don't forget to add the year and source of the data. If a proxy has been used (e.g. national
data), check the box on the right and enter the year and source.

= Fuel Energy (TCE) CC2e Emissions (10*4 CO2e)
(&) avwoe ‘
Coal 0 0
:l-h INDUSTRY Electricity 0 0
% PUBLIC & COMMERCIAL Fuel Oil 0 0
BUILDINGS
Heat 0 0
@J RESIDENTIAL BUILDINGS LPG 0 0
@ — Matural Gas 0 0
Other Coal Gas (Town Gas) 0 0
POWER & HEAT Public & Commercial Buildings Sector Total 0 0
STREET LIGHTING

( © . WATER & WASTEWATER

( W SOLID WASTE
{ & URBAN GREEN SPACE
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#f BEST Low Carbon Cities

BEST Low Carbon Cities  File Menu  Zoom

Sector Prioritization Results

BEST Low Carbon Gities
TSTANYF #

The list below shows the priority ranking of each sector, based on the Sector Improvement Potential,the magnitude of COze
emissions, and the sector City Authority assessment. The overall sector Score Is determined by the following calculation:
Sector Improvement Potential (%) x Sector CO. Emissions (1Q4 tCO.e) x City Authority

Sector Improvement CO: e Emissions (1

Potential %
9 Urban Green Space 10%
8 Water & Waste Water %
3] Streeting Lighting 9%
1 Power & Heat 19,720%
4 Residential Buildings 10%
5 Municipal Solid Waste 10%
7 Transportation 0%
3 Public & Commercial Buildings 20%
2 Industry 15%

A

-34,680.00
0.00

0.04
1,150.79
1,190.46
110.34
196.22
3,450.41

6,859.63

City
Authority %
0%
20%
T5%
20%
75%
65%
35%
50%

35%

-312,120.00
0.00

0.33
4538,730.29
892848
T17.26

0.00
3450411

36,013.09

Check priority sectors

NAENRREERNER

reereer I"l
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i " BEST Low Carbon Cities

BEST Tool  File

Initial Appraisal $E5TLow arbon S0

Using your knowledge of the capabilities of the city in terms of project finance, human resources, and policy, regulation, and
enforcement, select the description that most accurately describes the situation in your city for each of the prioritized sectors
(tabs on the left).

Capacity fo Act

(:l.lll J INDUSTRY |"_“‘| Funding is available from municipal budget streams only. Municipal government has no experience of other financial or partnering
ey Low mechanisms.

( lll PUBLIC & COMMERCIAL

- BUILDINGS |"_“‘| . Municipal government has experience with public private partnerships and some experience with other funding streams such as grants, soft

- Medium loans and commercial finance instruments.

‘ J ) RESIDENTIAL BUILDINGS
|"_“‘| . Municipal government has relevant experience of some of the following: performance confracting, carbon finance and other innovative
b High funding mechanisms, in addition to public private partnerships, grants, soft loans, and commercial finance instruments.

‘ = j TRANSPORTATION

Human Resource

] Capacity fo Act
STREET LIGHTING ) Municipal government has few technically skilled staff and/or a small available workforce. Staff must be trained/or workforce expanded to
et Low deliver any new low carbon projects.
‘ a WATER & WASTEWATER I.»'xl . Municipal government has access to a highly trained/skilled person to lead the initiative and/or a medium sized workforce available.
ey Medium Additional staff and/er training may be necessary to deliver any new low carbon projects.
() soupwasTe |
| I High Municipal government has access to a sufficient number of trainedtechnically proficient staff resources, including skilled planners/modslers.
-
@

URBAN GREEN SPACE
_ |cv. Requlation and Enforcement v

s e— 1 =
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40 BEST Low Carbon Cities == i
BEST Low Carbon Cities  File Menu  Zoom
P I‘ R c BEST Low Carbon Gities fi3
Olicy heview TSTANF 7
All recommendations that were selected are displayed below along with their attributes. Where user input has been entered for @ :
CO; Emissions Reduction Potential, the attribute value has been updated to show a standard range in which the entered value L
falls.
Sector Estimated Speed of Estimated Carbon Estimated Override :
Implementation Impact Potential ($) First Cost (3) -
Active Leak Detection and Pressure Management Progr.. Water & Waste Water 1-3 Years = 500,000 = 5 million |-
Anaerobic Digestion Municipal Solid Waste 1-3 Years = 500,000 = 5 million
Audit and Retrofit Programs Streeting Lighting 1-3 Years = 500,000 =5 million 1
Benchmarking Industry 1-3 Years = 500,000 = 5 million |
Bike Share Programs Transportation 1-3 Years 500,000 = 2.5 million 5 million - 50 million
Building Energy Labeling and Information Disclosure Public & Commercial Buildings ~ 1-3 Years 500,000 — 2.5 million 5 million - 50 million
Building Energy Labeling and Information Disclosure Residential Buildings 1-3 Years 500,000 — 2.5 million 5 million - 50 million i
Building Workforce Training Residential Buildings =1 Year = 500,000 = 50 million [
City Energy and Heat Maps Public & Commercial Buildings <1 Year = 500,000 =5 million |
City Energy and Heat Maps Residential Buildings =1 Year < 500,000 = 5 million 0
Codes, Consumer Education, and Incentives for Water-E... Water & Waste Water =1 Year = 500,000 = 5 million r
Commuting Programs Transportation < Year 500,000 — 2.5 million =5 million :
Complete Streets Transportation 1-3 Years = 500,000 = 5 million I
Congestion Charges, Tolls, Electronic Road Pricing Transportation 1-3 Years 500,000 — 2.5 million = 5 million
Cooperative Procurement of Green Products Public & Commercial Buildings <1 Year = 2.5 million =5 million -
v

55



AT
:

PR IR

PHAT i e Ak e

ES LTI

JFHETE 71

HIGE pAS

Energy Audit / Assessments

€

Description

Conducting an energy audit or assessment of an industrial
enterprise involves collecting data on the major energy-
consuming processes and equipment in a plant as well as
documenting specific technologies used in the production process
and identifying opportunities for energy efficiency improvement
throughout the plant, typically presented in a written report.
Standardized tools, informational materials, and other energy—
efficiency products are often provided during the audit. Some audit
programs, like the U.S. Department of Energy’s Energy Savings
Assessments program, provide a directory or network of accredited
auditors.

Energy audits or assessments are sometimes coupled with
benchmarking, as a way to guickly identify the energy-savings
potentials before conduct a full energy assessment. For more
information on benchmarking, please see policy [o1. To incentivize
use of energy audits or assessments as well as adoption of
recommended energy efficiency technologies and measures, fiscal
incentives, such as fiscal rewards (105}, energy efficiency loans and
funds (Io&), or tax relief (I07) can be provided. Other policies, such
as a national or sub-national energy or CO; taxes (108) or
differential electricity pricing ([10) could also incentivize industrial
plants to achieve higher savings through conducting energy audits
and implementing the recommended energy-saving measures.

Implementation Strategies and Challenges

Implementation Description

Activity

Identify implementing | Thelocal government designates an
organization existing governmental agency, a local
research institution, or a third party

tn imnlamant tho anorowr anditing

A
I

reereer

BERKELEY LAB

Lawrence Berkeley National Laboratory

Policy Attributes
(Generic
Estimate)

Carbon Savings
Potential

Medium

First Cost to
Government

Medium

Speed of
Implementation

1-3years

Policy Attributes
(Estimate for Your
City Size)

Carbon Savings
Potential

First Cost to
Government

Speed of
Implementation
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* Recommended policies in four “priority” categories:
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Very high priority
High priority
Medium priority
Low priority

.I‘BEST Low Carbon Cities
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BEST Low Carbon Cities  File Menu  Zoom

Filter by speed of
implementation

5
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BEST Low Carhon Gities
TESTCTYF .

The matrix below shows all recommendations from prioritized sectors sorted by First Cost and CO: @

Emissions Reduction Potential. The check boxes allow the user to alter the display based on Speed of

Implementation.

E =1 Year

< 5 million
« Energy or CO2 Tax
= Cooperative Procurement of Green Products
= Targets for Efficient and Renewables in
Buildings
« More Stringent Local Building Codes
« Targets for Efficient and Renewables in
Buildings
= More Stringent Local Building Codes

= Reach Standards for Efficient Appliance and
Fauinment
+Industrial Energy Plan

+ Enforcement of Product Standards

= Differential Electricity Pricing

= Energy Manager Training

= Recycling Economy and By-product Synergy
Activities

+ Urban Form Land-Use Planning

+ Commuting Programs

« Congestion Charges, Tolls, Electronic Road
“Benchmarking

« Municipal Building Energy Efficiency Task
Force

= Expedited Permitting for Green Buildings

= City Energy and Heat Maps

+ Expedited Permitting for Green Buildings

+ City Energy and Heat Maps

« Complete Streets

« Public Education on Transport Options

First Cost

5 million - 50 million

+ Energy Audit / Assessments
+ Energy Management Standards
+ Low-carbon Industrial Parks

+ Subsides for New Buildings that Exceed
Building Code

+ Energy Performance Contracting and
Energy Service Companies

+ Green Building Guidelines for New
Buildings
+ Finanrial Incentives fior Distributed

+ Public Education Campaigns on Building
Energy Efficiency and Conservation

+ Public Education Campaigns on Building
Energy Efficiency and Consenvation

+ Landfill Methane Recovery

Medium High W Very High

> 50 million

+Incentives and Rewards for Industrial
Energy Efficiency

+Industrial Energy Efficiency Loans and
Innovative Funds

+Tax Relief

+ Retrofit Subsidies and Tax Credits for
Existing Buildings

+ Retrofit Subsidies and Tax Credits for
Existing Buildings

+ Public Transit Infrastructure: Light rail, BRT,

+ Building Workforce Training
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Thank you!

TMEBERBEZEL, HEKAR:
*For more information, please contact
A Ed Nan Zhou
Tel: 510.486.5534

NZhou@Ibl.gov

e B BEIR BT AL =

ST E e H R L=
*China Energy Group

eLawrence Berkeley National Laboratory
*Berkeley, CA 94720
*http://china.lbl.gov
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